Abstract-Social tagging has become popular around the Internet as well as in research. The main idea behind tagging is to allow users to provide metadata to the web content from their perspective to facilitate categorization and retrieval. There are many factors that influence users' tag choice. Many studies have been conducted to reveal these factors by analysing tagging data. This paper uses two theories to identify these factors, namely the semiotics theory and activity theory. The former treats tags as signs and the latter treats tagging as an activity. The theoretical analysis produced a framework that was used to identify a number of factors. These factors can be considered as categories that can be consulted to influence user tagging choice in order to support particular tagging behaviour, such as cross-lingual tagging.
I. INTRODUCTION
Recent developments in the Web have changed the way the contents are created. The second generation of web sites, typically referred to as Web 2.0 [1] , emphasizes public contribution of content [2] . Users are the main authors in the Internet, rather than being readers only. Web sites using Web 2.0 applications enable users to contribute in many different ways. They provide tools that allow facilitation of communications between individuals. Examples of Web 2.0 tools include blogs, wikis, video sharing sites and social networking services. In YouTube for example, which is considered a video sharing site, users are the main source of content in the web site. Users also provide comments about the videos and they tag and rate them. In these sites, users are given control over the content creation, meaning assignment, and evaluation. Web 2.0 services support systems to be seen as collaborative or participatory systems because they rely on the collaboration of users for it to succeed. In these systems, the more users participating in the system, the more value they add to it.
One of the important functions that are provided in Web 2.0 systems is tagging. It is the ability to assign keywords to the content. Tags are considered to be a lightweight method for providing descriptions of materials [3] . It can be done individually or collaboratively online. In particular, 'social tagging' refers to the tagging activity carried out online and collaboratively in a shared setting to label or categorize online materials [4] . The term is also known as social indexing, social classification, collaborative tagging and Folksonomy [5] .
Users can tag the same content in many different ways. Moreover, the users' tag choice is governed by many factors such as motivations behind tagging and what users expect to gain from tagging. Based on this observation, this paper addresses the following research questions:
1. What are the factors that influence tag choice? 2. How can these factors be used to direct or support certain tagging behaviour?
In this paper we examine two aspects of tagging: the nature of tags themselves, and the act of tagging. To analyse the nature of tags, we build on a study by Huang & Chuang [6] that links tagging to the semiotics theory, which considered tagging system as a system of signs. Each published content, along with its tag and the person who tags that content are considered to constitute a sign system. This enables the use of a semiotics based analysis using the semiotics ladder. Analyzing the system components from a semiotic point of view enables us to understand how these components interact together to convey the message of the system.
To analyse the act of tagging, this paper uses Activity Theory. It is a descriptive psychological framework that can be utilized to understand activities that take place within a community. The main theory was developed by Lev Vygotsky, A.N. Leontév and A.R. Luria at the beginning of the twentieth century [7] . In the early 1980s the work was then developed by [8] , who describes an activity in a form of a triangle that includes relevant components of an activity. These components work together to achieve a single goal called an outcome. Activity theory has been also linked to research that deals with Human-Computer Interaction (HCI) such as [9] and [10] . This analysis will provide a better understanding of the tagging system as a collaborative activity. Activity theory was chosen because social tagging is a collaborative activity that has one or more users involved towards achieving a goal or an outcome.
In the next section we will introduce tagging as a social phenomenon and we will present existing studies on tag choice and tagging behaviour. The third section will analyse tagging systems using semiotic analysis of tags and tagging systems as a whole. The fourth section will analyse tagging as an activity based on the Activity Theory. In section five we will use both theories to identify the factors that influence tag choice using our experimental website "Guess who did what!". Finally discussion on the factors that influence tagging choice is presented followed by conclusion and future work.
II. BACKGROUND: TAGGING AS A SOCIAL PHENOMENON
Social tagging has been a subject of a number of recent studies. Researchers started to consider tagging more as a social phenomenon, rather than just a way to make search easier. In this section, we will review and discuss the research directions related to tagging.
One of the research directions is studying users' tagging motivations. A number of studies have been reported to find out what drives users to provide tags. Studies such as [4] , [3] and [11] found a number of reasons for users to provide tags. They range from a 'selfish' tagging discipline, where the users are primarily tagging their own content for their own retrieval purposes, to 'selfless' tagging behaviour where the user is tagging other authors' content for others to retrieve [3] . Another research area addresses the issue of quality tags. Its primary concern is what a quality tag is and how can a system designer encourage users to provide quality tags. From that line of research, systems that suggest quality tags were developed including tag recommendation systems and systems that do spell checks on tags [12] . Also games that would make tagging experience more fun were introduced in which users are awarded points when they tag [13] .
The studies that were directed to explore how users add their tags were conducted to mainly understand the value these tags will present to the system. Lipczak and Milios [14] explored the relationship between the content title and tag choice in an online collaborative system, and found that most users go with the easy way out and preferred using keywords from the content title.
Another study found that users' own personal information management goals in the social tagging system del.icio.us have more influence over users tag choices rather than being influenced by other users tag choices (Rader & Wash 2008 ). The study was conducted using the data collected randomly from del.icio.us [15] . Another type of studies conducted about tagging is models. They were proposed to explain tagging behaviour by observing how users provide tags. One of these models is the stochastic urn model [16] . It showed that users tend to imitate each other while tagging instead of proposing new tags. Other models were also built around this model such as the memory-based Yule-Simon (MBYS) [17] . Like the stochastic urn model, the MBYS found that users often copy from other users' tags. It also found that recently used tags have more probability of being reused than tags that were applied in the past. The difference between MBYS and the urn model here is that MBYS added a time factor to imitation. Recently added tags are more likely to be used rather than older tags. More specifically, MBYS found that the tags that have semantically more general meaning such as "programming" have a better chance of being copied compared to tags with narrower meanings, such as "object-oriented programming" [17] .
A study by Huang and Chuang [6] showed how a tag can fit into Peirce's definition of a sign. A tag can be described using the triadic model comprising representamen, object, and interpretant. The representamen is the form the sign takes, which is the tag itself. The object is the entity to which the sign points to, which is the content to be tagged; it can be a picture, a video, a book or a URL. The interpretant of the tag is the assignment of meaning the representamen is giving to the object. In the next section we will explore a semiotics based analysis of different types of tagging systems.
III. A SEMIOTIC ANALYSIS OF TAGGING SYSTEMS

A. Tags as Signs
According to Huang and Chuang [6] , in tagging, there are three agents that act as interpretants: the tagger, the user community and the system designer. The system designers are included because they play a role in how the tag is presented to the users, and they interpret the sign at the system design level. It is argued that the system designer's interpretation of the sign is done by the system and is the same for all tags involved. This means that system designer's interpretation is the same for all tags, or to put it another way, the way the system designer treats the tag is the same for all tags, since he/she is not concerned with the meaning of the tags. It follows then that if the tag is attached to a picture, the interpretation of the picture would be governed by the tagger's understanding of the picture and what it represents and on how the tag reader understands the tag-picture relationship. For the agents involved here, i.e. taggers and user communities, their understanding of the tagcontent relationship depends on many factors, such as their previous experiences. Figure 1 describes the tagging system using the triadic model. In the next section, we use the semiotic ladder to analyze tagging systems. The six layers of the ladder show how tags and tagging systems can be analyzed at each layer in the process of conveying their message.
B. Analyzing tagging systems using the semiotic ladder
The semiotic ladder consists of six levels of analysis. It is based on Peirce's three dimensions of signs which included the syntactic, semantic and pragmatic layers. These were extended by Stamper [18] to include the physical world, empirics and the social world. The following figure shows the semiotic ladder. [18] In this section we use the semiotic ladder to analyze a standard tagging system. This system can be any system that uses tagging: a system that uses tags to support picture retrieval, such as flickr.com; a system that uses tags to describe and categorize videos, such as Youtube.com; or a system that allows users to add tags to their online bookmarks, such as del.icio.us. For the time being we will not be concerned with the differences in these systems as they will be discussed later in the paper.
The physical world is about the physical components of the system that store the tags and make them available for use. In that sense it is all the machines that work together to run the system. Servers, computers, hosts and cables, all are considered as the physical world for the tagging system. is about the rules and protocols that govern the communication between the components of the physical world and the recipient of signs. It includes error detection and correction that are likely to happen during the communication. TCP/IP protocol and other Internet protocols are facilitating the transmission of data between the physical world components and the user interface.
In a tagging system, the syntactic layer is the languages used to allow the page/system to support tagging, such as providing textboxes to add the tag, or suggest tags that users can use. Therefore in this level, any function that enables users to add tags is considered. Content management systems such as Drupal, Joomla and WordPress provide similar tools The semantic layer is about the meaning of the communicated message, i.e. meaning of tags.
The pragmatic layer is about intentions behind the communicated message. The intentions behind allowing users to tag may be mainly related to the service the system gives to its navigators.
The social world: is about user's understanding of the purpose behind adding tagging capabilities to the tagging system.
The analysis carried out in this section is going to be used in Section 5 to highlight the factors that can direct tagging behaviour using our experimental website as a case study. Prior to that, in the next section we will use Activity theory to analyze tagging as an activity.
IV.ACTIVITY THEORY BASED ANALYSIS
This section will provide an introduction to Activity Theory as a way to analyze the tagging activity based on components that characterize an activity. The purpose of this analysis is to identify factors that influence the tagging behaviour. Activity theory studies humancomputer interaction in a social context that deals with the community as a component of the activity [19] . Such studies offer insights into how individual can support the development of an online community that work together towards a goal. This section will introduce the idea of tagging as an activity based on activity theory and use activity theory principles to analyze tagging activities.
A. Tagging as an Activity
Blanton et al. (2001) [20] identified that activity theory is determined by five principles including that human behaviour is social, mediated through tools, central, regulated by rules and it develops.
For example, these principles can be applied to characterize social networking websites. They consist of social human behaviour (posting, emailing, tagging, ranking...) that are mediated through tools (websites, codes, scripts...). The activity is conducted through communication facilitated through websites. There are rules that govern the activities (terms of services) as well as expectations among the members as to how they themselves and others should behave (social rules and norms). Also when the objective of the activity is reached the system grows along with the experience that the community achieved [9] . This means that activities are expected to be recurring (i.e., not on-off) and there are growths and evolution of user experience over time. In activity theory, the relationship between components is mediated, not directed [21] . For example, the relationship between the subject and the object is achieved through applying the right tools. Also, the relationship between the subject and the community is governed by the rules.
Since social tagging is also a social activity that takes place in a social network (i.e. del.icio.us), we will use activity theory to explain the tagging activity by identifying activity theory components. This helps us determine which components can be controlled towards affecting tagging behaviour. In the next section we apply activity theory to analyze social tagging systems.
B. Analyzing Tagging Activity
We will define each activity theory component and explain how each of them can be found in tagging systems. We will follow the example of Master (2009) because of the similarities that exist between SuperclubsPLUS as a social network and a tagging system. SuperclubsPLUS (Master, 2009 ) is a secured social network that is designed for school children to communicate together safely without being subjected to online threats. It is monitored by teachers and designed to encourage students to communicate and express themselves in an online community. SuperclubsPLUS was analysed within the activity theory frame using all six components, where the subject is the participant in the community, tools are all devices and software that mediated the activity, the object is the set of goals the subject is working towards achieving, including number of things that subject needs to do, such as developing personal homepages. The rules within SuperclubsPLUS are clear sets of predefined rules for the participants to follow, division of labour includes all types of objects included in the system, such as children, teachers and system administrators and community represents all participants of all kinds that work within the system to achieve the activity outcome. Table 1 shows each activity component and a brief description of what it stands for based on [22] and the corresponding component in a tagging activity.
The object of the tagging system is the motivation for creating the system. The motive here is concerned with why the system designers/administrators decided to include tagging capabilities in the system. This includes creating tagging facilities to support the retrieval and categorization of content. The subject of the system represents the users who are allowed to tag the content. In this matter, we should differentiate between open and closed tagging systems, since there is a difference between what taggers are allowed to do in each system. In open tagging systems, subjects can tag all the content available including other users' content. In a closed tagging system, only content owners can tag their own content. The subject uses a set of tools to perform the tagging. Tools are sometimes referred to as "means" or "artefacts" [20] . In a tagging system, tools can be considered to be the web-based tools that facilitate tagging at the technical level. It also includes the client side tools such as a browser with which a user can interact with the system. They also refer to the user interface components used to facilitate tagging, such as textboxes and buttons that allow users to provide tagging of contents. The community of the tagging activity includes taggers, content publishers and moderators. They are all governed by a set of rules. In all the publicly servicing tagging systems, there are a set of terms of services that a user agrees to when s/he signs up for a username. In flickr, del.icio.us and YouTube, there are no controls by the moderators to ensure that users are not posting abusive tags. Such systems claim that the users are responsible for the content they are posting and the tags they are using to tag the content. The following statement can be found in del.icio.us terms and services: "You are solely responsible for your use of del.icio.us. Because del.icio.us merely serves as a repository of information, user-posted content does not represent the advice, views, opinions or beliefs of Yahoo!, and del.icio.us makes no claim of accuracy of any user-posted material."1. Similarly, in Flickr, the terms of service includes the following: in "You are solely responsible for all information, data, text, software, music, sound, photographs, graphics, video, messages, tags and other materials that you submit to the Yahoo! Services ("User Content")"2. In YouTube there is a way for other users to complain if any offensive content was found and the YouTube moderators would remove that content3. While in Amazon.com, the moderator makes sure that all other users apply the rules and would remove any offensive language used in tagging. In all cases, there could be other implicit set of rules, or norms, that a community can develop without being stated in the system's terms and services, which the community can impose on themselves. The Division of Labour is concerned with the role that each member of the community is supposed to play in the activity. In general there are three actions for users in a tagging system: content publishing, self tagging and tagging for others. Division of labour depends on the type of tagging system which determines what actions each user is allowed to perform. In an open tagging system all users (community members) are allowed to perform all three actions. In closed tagging systems, users can publish content and tag it while they are not allowed to tag other users' content. The moderator is allowed to perform what all other users can do, and he is also allowed to monitor published content and tags with the ability to edit what is written by other users. It is not always possible to delete or edit tags; it depends on the purpose behind tagging in the first place. In del.icio.us, since the moderator does not follow user tags or posted links, users have full freedom on what kind of bookmarks to add to their bookmarking list, and they are also free to tag them using any kind of tags4. In Amazon.com, the moderator monitors every tag added to the posted products5. The Outcome of the tagging activity is the intended result of providing tagging to the site [22] . This relates to the purpose of the tagging system. All of the abovementioned components of the activity work together to achieve this outcome. Below is a list of examples from Echarte et al. (2007) , who found that tags: defines "what about and who", define "what it is", define "the proprietary", categories, identify "characteristics", describes the content using adjectives, self-reference and organize tasks.
Each tag typically contributes to one or more functions of tagging listed above, which can be considered as the outcome of the tagging activity.
The analysis above identifies activity theory components that form a tagging activity. This analysis provides the basis for the following section in such a way that it identifies the factors from both types of analysis that influence tag choice in our experimental website "Guess Who Did What!".
V. A FRAMEWORK FOR ANALYSING TAGGING SYSTEMS
In this section, we will use the semiotic ladder and activity theory analysis to analyse our experimental website that was constructed to collect data on cross-lingual tagging. The analysis is conducted through a framework that uses semiotics and activity theory. First we will introduce our website, then an analysis for the website using semiotics ladder will take place followed by an analysis using activity theory. Then the framework that combines both theories will be identified and used to analyse the website.
A. About the website
As part of our research to study tagging behaviour in the context of cross-lingual information retrieval, a site called "Guess Who Did What" was created to collect tagging data. The site is a blog-like website that allows each user to add his own entry, called a Guess. Each Guess has a title, body and tags. The Guess's subject can be about anything the user chooses to share with others. When a user wishes to contribute to the site, he is required to login using his username and password. Anonymous users are not allowed to add Guesses. An authenticated user can then click on the link "Add a Guess". He will be asked to provide a title for his entry and then chooses the tags to be attached to his entry. The system gives a list of recommended tags that are part of the most used tags by other users; the user can add any of these tags by clicking on them. Another option is given to the user to provide his own tags. Also the system follows what tags the user is providing and suggests an auto-complete option for the user. Then the user can proceed to add his entry. After that, the user needs to click on the save button to submit the entry. This will display the entry added along with the tags the user chose for the entry in the first page as the top entry. Other users can view all entries and provide their tags to all other entries. This is enabled using a textbox at the end of each entry that says "My tags".
The website was designed and set up in order to collect data about cross-lingual tagging behaviour in Arabic and English. In the next section we use the semiotics ladder and activity theory to extract relevant factors that can influence tag choice.
B. Semiotics and activity theory analysis
This analysis explores the factors that influence tag choice in "Guess Who Did What!". The analysis will use the semiotics ladder first, using the social, pragmatic, and semantic layers. The three other layers are used since our focus is on the understanding and interpretation of the tagging system. At the social layer, for the tagging system, users were instructed to provide two types of tags, one which is in the same language as the document entry language and the other are cross-lingual tags. Users provided tags describing the content of their entries and they provided translation of tags into Arabic. Although they can add tags to other contents, users were not interested in doing so despite they were told that they can. Users provided tags that in some cases were useful in categorizing, describing or highlighting key points of the entry. On other occasions, users provided irrelevant and misleading tags. In theory, the social factors that would influence tag choice can be defined using the semiotic understanding of the social layer. These factors include the social effect of posting and reading tags posted by other users. Quantitative studies have already found that users tend to imitate each other while tagging [16] . This factor is considered to be a social factor that directs users choices based on other users tag choices. In "Guess Who Did What!" there is a tag recommender component that displays what other users provided as tags. This means that if the user started tagging using a tag starting with the letter "a", the system displays all tags that starts with an "a". This encourages imitation of other existing tags.
In the pragmatic layer, the main influence on the tag choice is the user's intention behind tagging. By intention we mean the motivation of tagging. Tags attached to content can be understood to be intended for many reasons, mentioned earlier.
These intentions were noticed from the tagging data provided by users at the website. User intention directs what kind of tags the user will provide to content. Intentions can be observed but cannot be directed.
At the semantic layer, the main concern is what direct meaning the tag provides to the attached content. In a "Guess" at the website, the tag is supposed to provide a surface meaning to the published news. The semantic factor here has no effect in supporting the idea of providing tags to the content in the first place.
Next, we will identify the factors that influence tag choice using activity theory components. We will study each of them and provide how each would affect the tag choice in a single tagging activity in the website:
x Object factors: These are factors that affect users' tagging choice depending on the object of the tagging activity. The object of the activity is the motive for the activity. The motive for creating "Guess Who Did What!" was to collect data about cross-lingual tagging. The object of activity does not appear in how the website was designed. However, there is a section that shows in video how the user can tag and encourages providing tags in both English and Arabic languages. x Tools factors: The tools or artefacts that are used in the website directs and influences tagging activity and support tag imitation. The recommendation module that suggests tags based on other tags provided by other users encourage tag reuse. It is important to mention that tagging is not required; even if the user chooses not to provide tags, the system allows him to post an entry. This does not encourage tagging. x Subject factors: In activity theory analysis, subjects are studied closely. Each subject has her own characteristics that contribute to the activity. Subject profile and previous experiences affect the way she performs the activity. The study conducted by Koszalka & Wu (1996) worked closely with two teachers in order to understand their profiles and understand how they act within the activity. Subject's previous experiences and tagging skills are important factors that determine tag choice. It is difficult to study subjects in a tagging activity due to the usually large number of contributors. The previous analysis provided for the factors that influenced tag choice in our website based on the semiotic ladder and activity theory, Next we will define a general framework that combines both theories and can be applied to other tagging systems. Figure 5 shows the framework that combines the activity theory components and the top three layers of the semiotics ladder. Figure 5 Tagging system as a sign and an activity
C. The framework
At the semantic layer tools provide meaning to the tagging system, e.g., when a tagging component appears next to content this means that this content can be tagged, and tools such as textboxes and buttons that are labeled "tag" indicate that the system is a tagging system. At the pragmatic layer, two types of intention can be found. The subject of the activity has an intention to provide tags (the intention is from the side of the user), and it answers to the question of why is the user providing tags. The object of the activity, which is the reason why the activity is taking place, is about the intention behind creating the system, which answers to the question of why a tagging system is being created. The community of the activity, the roles they play in the activity and the rules that govern the subjects are activity components that are shown at the social world of the tagging system. This framework uses both theories which provide a two dimensional view for tagging system. This captures the nature of a tagging system which can be viewed as both a sign system as well as an activity. It rearranged activity theory components and provided mapping for these components into semiotic ladder layers. In the next section, we will use this framework to discuss how each of the activity theory components can or cannot direct tagging choice. This discussion will be led by the semiotics ladder.
D. The factors that influence tag choice
Using the previous framework three types of factors can be identified, social factors, pragmatic factors and semantic factors. The only semantic factor is the tools factor. The pragmatic factors are those linked to the subject and the object of the community and the social factors are those linked to the community of the tagging system, the rules that govern the community and the roles community members are supposed to play in the tagging system. We will discuss each of these factors using our experimental website to find out which of these factors had effect over tag choice.
The semantic factor, i.e., the tools of the website, made it clear that the content of the website can be tagged. Therefore the option is there for the users to attach tags to their content or to other users' content but it did not direct users to a certain type of tagging. The pragmatic factors of the system which include the subject and the object of the activity are the object of the activity, which reflects the reason why the tagging system was created. The intention behind creating the system was explicitly mentioned to the users when they were asked to participate. They were told that the website was a way to collect data about cross-lingual tagging, specifically Arabic and English tagging. They were also told that they are expected to provide tags in both languages. This led all the users to fulfil this direct request and provide tags in both languages, but it did not specify what kind of tags to provide. This was affected by the subject of the activity, which is the intention of the user when s/he applied the tag. The types of tagging intentions were discussed earlier. This means that the object of the activity directed users to provide cross-lingual tags and the subject of the activity determined what type of tag to be provided, whether it was a categorization tag, a descriptive tag or any other kind of tags. At the social world, the community of the activity affected tag choice by imitation. Users imitated each other while providing tags. We observed some tags being extracted from titles and then being translated. The rules of the system were not explicitly mentioned, but the implicit rules of the activity governed the The roles of the community of the activity which includes content creators, taggers and system administrator had no effect on what type of tags to choose. The effect was on whether the tags could be provided or not.
From the previous discussion, we found that the factors that influenced tag choice from a theoretical point of view can be identified as follows: The pragmatic factors, i.e., the object and the subject, and the social factor, i.e., the community. These factors applied to the case of our experimental website. Different factors can be identified in other cases of tagging systems. By pointing out these factors we can support certain types of tagging behaviour, such as cross-lingual tagging.
The analysis produced factors that can be understood as categories that can be used as design directives to guide user tagging choice. For each of these factors, the following design directives can be identified:
x Community directives: These can be used to support imitation and tag reuse. This can be achieved using a range of many techniques, such as: Using a recommender system that displays what other users tagged similar content. Providing a list of recently added tags. Providing translations in order to support crosslingual tagging. Using a recommendation system that supports categorization. And, providing a mechanism that encourages users to provide their opinion, such as "like" or "dislike" buttons. This in turn can also be considered as a type of tagging.
x Subject directives: Can be used to support users' intentions while tagging. It is not simple to direct intentions, but for example a rewarding system with points can encourage users to provide certain types of tags as needed. The system can reward points for using non-English tags to support cross-lingual tagging. It can also reward points for tag reuse to encourage categorisation. The next section will provide a conclusion and future work.
VI.CONCLUSION AND FUTURE WORK
Each theory has its own way of contributing to explaining tagging systems. We provided an analysis for tagging and tagging systems in general using semiotic ladder and activity theory. Activity theory components were also used to analyse tagging systems. We then introduced a framework that uses both theories to determine the factors that influence tag choice. The framework showed that there are three types of factors: social, pragmatic and semantic factors. We also discussed each factor using activity theory components and showed how each of these components contributes to tag choice. We found that there are three factors that had influence over users tag choice in our experimental website: community factors, subject factors and object factors.
As for our future work, these factors need to be studied further to determine their influence over tagging behaviour. The framework can be used towards supporting certain types of tagging depending on the purpose of tagging in the system. This includes cross-lingual tagging which can be used to support cross-lingual information retrieval.
